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Abstract
Background: Obesity is partially a social phenomenon, with college students particularly vulnerable to changes in
social networks and obesity-related behaviors. Currently, little is known about the structure of social networks
among college students and their potential influence on diet and physical activity behaviors. The purpose of the
study was to examine social influences impacting college students’ diet and physical activity behaviors, including
sources of influence, comparisons between sources’ and students’ behaviors, and associations with meeting diet
and physical activity recommendations.
Methods: Data was collected from 40 students attending college in Hawaii. Participants completed diet and
physical activity questionnaires and a name generator. Participants rated nominees’ influence on their diet and
physical activity behaviors as well as compared nominees' behaviors to their own. Descriptive statistics were used
to look at perceptions of influence across network groups. Logistic regression models were used to examine
associations between network variables and odds of meeting recommendations.
Results: A total of 325 nominations were made and included: family (n = 116), college friends (n = 104), high school
friends (n = 87), and significant others (n = 18). Nearly half of participants were not from Hawaii. Significant others of
non-Hawaii students were perceived to be the most influential (M(SD) = 9(1.07)) and high school friends the least
influential (M(SD) = 1.31(.42)) network. Overall, perceived influence was highest for diet compared to physical
activity, but varied based on comparisons with nominees’ behaviors. Significant others were most often perceived
has having similar (44 %) or worse (39 %) eating behaviors than participants, and those with similar eating
behaviors were perceived as most influential (M(SD) = 9.25(1.04)). Few associations were seen between network
variables and odds of meeting recommendations.
Conclusions: Among the groups nominated, high school friends were perceived as least influential, especially
among students who moved a long distance for college. Intervention strategies addressing perceived norms and
using peer leaders may help promote physical activity among college students, while diet interventions may need
to involve significant others in order to be successful. Testing of these types of intervention strategies and
continued examination of social networks and their influences on diet and physical activity behaviors are needed.
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Background
Obesity has been a major concern in the United States
with high prevalence rates and little improvement in the
past 10 years [1]. In 2012, 40 % of college-aged adults
(ages 18–24) were classified as either overweight or
obese [2], which marks the start of a trend towards
larger percentages of overweight and obesity among
adults in later stages of life [1, 2]. This trend suggests
the need for interventions aimed at obesity-related be-
haviors among college-aged adults as a strategy for redu-
cing rates and long-term health problems among adults
[2, 3]. Recent studies have found obesity to be, in part, a
social phenomenon and suggest that tapping into social
networks is necessary for successful weight loss inter-
ventions [4, 5].
In 2012, 41 % of young adults between the ages of 18
and 25 reported being enrolled in either a 2-year or 4-
year college [6]. Transitioning away from home and at-
tending college brings the potential for changes in life-
style behaviors [7, 8] and support systems [9, 10].
Moreover, college students in general have low phys-
ical activity rates and poor dietary habits [11, 12]. Al-
though a number of studies have examined social
influences on adolescent diet and physical activity be-
haviors [5, 13, 14], less work has considered such path-
ways among college students.
Some have argued the dynamic between parent, family,
and peer support and influence shifts, with peers becom-
ing a greater source of support and influence as young
adults transition away from home [9, 10]. However,
other research indicates there may be continuity in
actual support, with changes occurring in how college
students perceive support from parents compared to
peers [15]. In addition, perceptions and actual influence
changes may be behavior-specific [16, 17], and the be-
haviors of those providing support may be as important
as the source of the support. Research suggests how an
individual perceives their support system and environ-
ment, sometimes called social, perceived, or descriptive
norms [18, 19], has an influence on behavior and health
regardless of whether that perception is true [19–21]. To
date, much of the literature has focused on the diet and
physical activity behaviors of adolescents and children
[22–25]. In contrast, very little is known about the
sources of influence on college students’ diet and phys-
ical activity behaviors and the influence of perceived
norms on these behaviors [17].
This study aimed to examine college students’ social
networks related to diet and physical activity, percep-
tions of network members’ influence on behaviors, per-
ceptions of how the behaviors of network members
compared to students’ own behaviors, and associations
between network variables and college students meeting
diet and physical activity recommendations.
Methods
Forty college students recruited from three campuses
within the University of Hawaii system, one four-year
campus and two two-year campuses, completed question-
naires and participated in focus groups aimed at under-
standing the diet and physical activity behaviors of college
students. Eligible participants were 18 years of age or older
and enrolled in the University of Hawaii system at the
time of the study. All recruitment protocols and materials
were approved by the University of Hawaii Manoa
Internal Review Board before recruitment began, and all
participants provided written informed consent. Recruit-
ment efforts occurred on all campuses between September
2013 and January 2014 using a combination of posted
flyers and recruitment tables. Participants were compen-
sated for their time with a $15 gift card.
Participants completed a total of eight questionnaires re-
lated to diet and physical activity behavior change. The
current analysis included data from the demographic ques-
tionnaire, the National Cancer Institute Fruit and Vegetable
Screener [26], the National Cancer Institute Percentage En-
ergy from Fat Screener [27], questions on time spent in
physical and sedentary activities from Project EAT, a longi-
tudinal study of health behaviors from adolescents into
young adulthood [28–30], and a name generator tailored to
the study’s aims. The name generator [31] asked partici-
pants to nominate “people that are currently part of the
groups below and who you consider important to you” the
groups included: “your family,” “friends from your time in
college,” “friends from your time in high school,” and “sig-
nificant other.” Participants could nominate up to five
people in each network and were asked to record each
nominee’s gender, length of time known, and number of
times the nominee was seen in the past seven days. This
study was ego-centric in that it focused on the networks
from the participants’ perspectives and did not include data
provided by each nominee [31].
Participants were asked how influential each nominee
was on the participant’s eating and physical activity be-
haviors (1 = not at all to 10 = greatly influences), and
how the nominee’s eating and physical activity level
compared to the participant (better, same as, or worse).
The conceptualization and measurement of perceived
norms and their influence on behavior has varied in the
literature. Our question on the influence of nominees
was adapted from questions on social influences used in
Project EAT and a study of perceived norms among
young adults [17, 32, 33]. Literature in which young
adults were asked to compare nominee’s eating and
physical activity levels to their own was not found.
Therefore, our questions were adapted from studies
where adolescents and children were asked to report on
their behaviors and report on the behaviors of their
peers [19–21].
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Unique identification numbers were assigned to partici-
pants and nominees to track if individuals were nomi-
nated in multiple networks. Only two participants listed
the same friend in both their high school and college
friend networks, and these nominees were kept in both
networks. Data were aggregated to provide nomination
counts in each network and means for continuous vari-
ables (i.e. time known, days seen, perceived influence).
Means and standard deviations were weighted to reflect
the total number of nominees in each network. Data were
also aggregated by the three comparison groups (better,
same as, worse) for eating and physical activity, and means
for perceived influence were calculated. As these data
were not normally distributed, the non-parametric
Kruskal-Wallis test was used to examine means across the
three comparison groups for each behavior.
Nearly 43 % of participants were not from Hawaii,
which provided a unique opportunity to examine how
separation from networks established before college
might impact network make up and influence on current
behaviors. Networks established during adolescence and
childhood have been found to be influential on diet and
physical activity behaviors; however, less is known about
the persistence of this influence as young adults leave
home and connect with a significant other [24, 33], espe-
cially when the move is geographically far. Therefore,
network nominations and perceptions of influence are
presented for the entire dataset as well as stratified by
whether participants were from Hawaii or not from
Hawaii. As data were not normally distributed, the non-
parametric Mann–Whitney U test was used to examine
differences between Hawaii and non-Hawaii students for
mean nominations, frequency of contact, influence on
eating, and influence on physical activity.
Logistic regression models were run to examine asso-
ciations between network variables and the odds of
meeting recommendations related to time spent in
moderate-to-vigorous physical activity (MVPA), defined
as 30 min or more per day spent in MVPA [34], and
screen time (i.e., watching TV or using a computer out-
side of homework), defined as less than two hours per
day [35]. Dietary intake was skewed with most partici-
pants meeting the recommendation for fat intake (less
than 35 % of daily caloric intake from fat) [36] and few
participants meeting the recommendation for fruit and
vegetable intake (at least five cups per day of fruits and
vegetables) [37]. Therefore, cut points were created at
the 33rd and 66th percentiles of the distribution for both
percentage of calories from fat (fat intake) as well as
servings of fruits and vegetables. Logistic regression
models were run to examine associations between net-
work variables and the odds of being in the top tertile
for each dietary behavior. For fat intake, the top tertile
included participants with 33.7 % of calories or more
coming from fat, and fruit and vegetable intake’s top
tertile included participants eating 3.2 servings or more
per day.
In each logistic regression model, control variables
were entered into the first block. These included the cat-
egorical variables sex (male or not) and ethnicity (Asian
American or not) as well as continuous variables: age,
hours a day of MVPA (in the screen time, fat intake, and
fruit and vegetable models), hours a day of computer
and TV time (in the MVPA, fat intake, and fruit and
vegetable models), percentage of daily calories from fat
(in the MVPA, screen time, and fruit and vegetable
models), servings of fruits and vegetables per day (in the
MVPA, screen time, and fat intake models). The socio-
demographic variables controlled for in this analysis are
commonly controlled for in diet and physical activity be-
havior analyses [5, 25, 33]. Given the body of literature
indicating associations between diet, physical activity,
and sedentary behaviors [30, 38, 39], we controlled for
these variables in our analyses.
Network variables were included in the second block
and included total network nominations (summed across
all four networks) as well as mean influence on physical
activity (summed across all four networks) for MVPA and
screen time models and mean influence on eating
(summed across all four networks) for the dietary fat and
fruit and vegetable intake models. Due to the ego-centric
nature of our dataset, we were limited in the network vari-
ables that could be considered; however, network size and
influence of nominees have been shown to be important
variables to examine [17, 19, 21, 25, 33]. Odds ratios with
95 % confidence intervals were examined for each vari-
able. The χ2 and Nagelkerke R2 values for each block and
the overall models were examined to provide an assess-
ment of the amount of additional variance explained by
the network variables. All data analysis was conducted
using SPSS software (v. 22, IBM Corp).
Results
Participants in the study were primarily female (65 %)
and Asian American (33 %) or of mixed ethnicity (30 %).
Among participants who identified themselves as mixed
ethnicity, Asian American, white, and Native Hawaiian
had the highest frequencies. Approximately half of par-
ticipants reported living with their parents (55 %). Most
met recommendations related to diet and physical activ-
ity except for intake of fruits and vegetables (Table 1).
The 40 students nominated 325 people with the follow-
ing types of relationships: family (n = 116), college friends
(n = 104), high school friends (n = 87), and significant
others (n = 18) (Table 2). All network nominations ranged
from zero to five except significant other, which ranged
from zero to one. Nominations in each network did not
statistically differ between students from Hawaii and
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those not from Hawaii with family nominees approxi-
mately 36 % of nominations, college friends 32 %, high
school friends 27 %, and significant others 6 %. Hawaii
students and non-Hawaii students statistically differed
in the number of times they reported seeing high school
friends (M(SD) = 0.92(1.46) compared to 0(0), p < .001)
as well as family (M(SD) = 5.26(2.66) compared to
1.36(1.83), p < .001) in the past week (Table 2). The
number of times college friends and significant others
were seen did not statistically differ between Hawaii and
non-Hawaii students, and significant others were reported
as being seen most often across networks (Moverall(SD) =
6.83(2.01)).
When perceived influence on eating was examined
(Fig. 1), significant others and family members were noted
as having the highest influence (M(SD) = 7.33(2.79) and
4.95(2.11), respectively). The perceived influence of signifi-
cant others was highest (M(SD) = 9(1.07)) and the per-
ceived influence of high school friends lowest (M(SD) =
1.31(.42)) among non-Hawaii students. Perceived influ-
ence on eating for these two networks, along with family,
statistically differed from Hawaii students. (p = .03, <.001,
.05, respectively). Similar trends were seen with perceived
influence on physical activity (Fig. 2), although only per-
ceived influence of high school friends was statistically dif-
ferent between Hawaii and non-Hawaii students (M(SD)
= 2.58(1.58) compared to 2(2.17), p < .001). In addition,
perceived influence across networks was lower for phys-
ical activity compared to eating.
Tables 3 and 4 present data on the alignment of
participants with network nominees they perceived as
having similar, better, or worse behaviors than their
own. Regarding eating behaviors (Table 3), partici-
pants believed college and high school friends had
better eating habits (42 % and 40 %, respectively) and
that family members had worse eating habits (39 %)
than themselves. Significant others were more often
categorized as eating the same as (44 %) or worse
(39 %) than the participant. When perceived influence
on eating was assessed across categories, a significant
difference was seen in the influence of family mem-
bers and significant others. For family nominees, a
gradient was seen in which perceived influence was
inversely associated with ratings of better eating
behaviors. Those perceived as eating worse than par-
ticipants had the lowest influence (M(SD) = 3.93(2.34))
and those perceived as eating better had the highest
influence (M(SD) = 6.44(2.56)). In contrast, significant
others rated as eating the same as participants had the
highest perceived influence (M(SD) = 9.25(1.04)). When
frequency of contact was examined, perceived influence
Table 1 Demographics of college students who completed
social network questionnaires (n = 40)a





Asian American 13 (32.5)
Mixed Ethnicity 12 (30)
White 8 (20)
Other (Native Hawaiian, Latino, African American) 7 (17.5)
Home State
Hawaii 23 (57.5)
Not Hawaii 17 (42.5)
Lived in the Past Year
Parent’s Home 22 (55)
Independent 10 (25)
Residence Hall 4 (10)
Other 4 (10)
Diet and Physical Activity Behaviors, Mean (SD)
Fruit and Vegetable Intake (cups/day) 2.9 (2.6)
Fat Intake (% of daily energy) 31.0 (6)
Moderate-Vigorous Physical Activity (hours/week) 3.6 (3.4)
Screen Time (hours/week) 10.1 (5.3)
Meets Recommendations, % yes
Fruit and Vegetable Intake (5 cups/day) 5 (12.5)
Fat Intake (20–35 % of daily energy) 29 (72.5)
Moderate-Vigorous Physical Activity (≥30 min/day) 22 (55)
Screen Time (≤2 hours/day) 30 (75)
aData are presented as N (%) unless otherwise noted
Table 2 Characteristics of network nominations for all students, students from Hawaii, and Non-Hawaii students
Networks Total nominations
(n = 325) N (%)
Nominations by
Hawaii studentsa
(n = 187) N (%)
Nominations by
Non-Hawaii students
(n = 138) N (%)
Days seen in past
week Mean (SD)
Times seen in past
week Hawaii studentsa
Mean (SD)
Times seen in past
week Non-Hawaii
students Mean (SD)
Family 116 (35.7) 66 (35.3) 50 (36.2) 3.58 (3.03) 5.26 (2.66)* 1.36 (1.83)
College Friends 104 (32.0) 59 (31.6) 45 (32.6) 2.91 (1.77) 2.58 (1.19) 3.36 (2.26)
High School Friends 87 (26.8) 52 (27.8) 35 (25.4) 0.55 (1.21) 0.92 (1.46)* 0 (0)
Significant Others 18 (5.5) 10 (5.3) 8 (5.8) 6.83 (2.01) 6.40 (2.46) 7.38 (1.19)
aMann–Whitney U test of mean differences between Hawaii and non-Hawaii Students, two-tailed
*Means were statistically different between Hawaii and non-Hawaii students, p < 0.001
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was only associated for significant others (data not
shown). Frequency of contact with significant others who
were perceived to eat better was considerably lower
(M(SD) = 3.67(3.22), p = .01) than frequency of contact for
those perceived to eat the same (M(SD) = 7.13(1.13)) or
worse (M(SD) = 7.86(0.38)).
With physical activity (Table 4), participants reported
more college and high school friends were better (46 %
and 38 %, respectively) than they at being active, more
family members (42 %) were reported as being worse,
and more significant others were reported as being the
same as (44 %) participants. When perceived influence
on physical activity was assessed across comparison cat-
egories, a significant difference was seen in the influence
of family members and college friends. A gradient was
seen in family and college friend networks with those
perceived as being less active having the lowest influence
(M(SD) = 2.45(2.08) and 2.08(1.73), respectively) and
those perceived as more active having the highest influ-
ence (M(SD) = 4.87(2.74) and 3.77(1.9), respectively).
Perceived influence was not associated with frequency of
contact for physical activity (data not shown).
Neither control nor network variables significantly pre-
dicted meeting MVPA recommendations or being in the
top third for fruit and vegetable intake (Table 5). More
network nominations were associated with a higher odds
of meeting screen time recommendations (OR = 1.29,
95 % CI = 1.00, 1.65) and adding network variables helped
to explain an additional 13 % of the variance in that
model. With fat intake, older age was the only significant
association and it was associated with higher odds of be-
ing in the top tertile (OR = 1.14, 95 % CI: 1.00, 1.30).
Discussion
College is a critical point and location where obesity pre-
vention programs could change the trajectory of college-
Fig. 1 Mean Perceived Influence of Network Nominees on Eating Behaviors of Participants with Standard Deviations. *Networks where a statistically
significant difference was seen between Hawaii and non-Hawaii students, p≤ 0.05
Fig. 2 Mean Perceived Influence of Network Nominees on Physical Activity Behaviors of Participants with Standard Deviations. *Networks where a
statistically significant difference was seen between Hawaii and non-Hawaii students, p≤ 0.05)
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aged adults gaining weight and increasing their risk of
obesity-related health problems later in life. While re-
search has shown diet, physical activity, and obesity to
be influenced by social networks, little is known about
the networks of college students. Understanding the com-
position of these networks is important given the potential
for shifts to occur in source of support and the influence
of these networks as students move away from home and
develop new ties. Examining networks and their influence
on diet and physical activity behaviors may also provide
avenues for future obesity-related interventions.
Findings from this study indicate significant others, fam-
ily, and college friends are potentially influential for both
diet and physical activity behaviors. The level of influence
was dependent on the behavior and on perceptions of the
nominees’ behaviors. In addition, having a higher number
of network nominations was associated with greater odds
of meeting screen time recommendations. These findings
provide potential strategies for future diet and physical ac-
tivity interventions aimed at college students.
College enrollment is expected to grow by 13 % over the
next six years [40], and the distance traveled for college
may have important implications for the social support stu-
dents receive from old and new family and friend networks.
Stratification by whether students were from Hawaii or not
showed similar percentages of nominations in the five net-
work groups assessed even though students not originally
from Hawaii were significantly less likely to have seen








Family Better 41 (35.3) 6.44 (2.56) 23.27 (<0.001)
Same as 30 (25.9) 4.43 (2.50)
Worse 45 (38.8) 3.93 (2.34)
College Friends Better 44 (42.3) 3.11 (1.86) 2.93 (0.23)
Same as 38 (36.5) 3.03 (2.24)
Worse 22 (21.2) 2.59 (2.49)
High School Friends Better 35 (40.2) 2.40 (1.74) 1.61 (0.45)
Same as 29 (33.3) 2.55 (2.10)
Worse 23 (26.4) 1.65 (0.82)
Significant Others Better 3 (16.7) 5.67 (2.08) 7.71 (0.02)
Same as 8 (44.4) 9.25 (1.04)
Worse 7 (38.9) 5.86 (3.24)
aPercentages add up to 100 within each cell
bKruskal-Wallis test of mean influence on eating across three comparison categories, two-tailed tests for significance




physical activity, N (%)a
Influence on physical activity,
Mean (SD)
χ2 (p-value)b
Family Better 46 (39.7) 4.87 (2.74) 19.33 (<0.001)
Same as 21 (18.1) 3.86 (2.67)
Worse 49 (42.2) 2.45 (2.08)
College Friends Better 48 (46.2) 3.77 (1.90) 17.48 (<0.001)
Same as 32 (30.8) 2.34 (1.82)
Worse 24 (23.1) 2.08 (1.73)
High School Friends Better 33 (37.9) 2.73 (2.20) 2.67 (0.26)
Same as 23 (26.4) 2.52 (2.01)
Worse 31 (35.6) 1.81 (1.60)
Significant Others Better 5 (27.8) 4.20 (2.17) 3.15 (0.21)
Same as 8 (44.4) 6.63 (2.39)
Worse 5 (27.8) 5.20 (3.11)
aPercentages add up to 100 within each cell
bKruskal-Wallis test of mean influence on physical activity across three comparison categories, two-tailed tests for significance
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Table 5 Odds ratios for college students having healthier diet and physical activity behaviors (n = 40)
Model variables X2 (df) p-value R2, d Odds
Ratio
95 % Confidence interval
Upper Lower
MVPA (≥30 minutes of PA/day)a 9.61 (8) 0.29 0.29
Control Variables 8.68 (6) 0.19 0.26
Sex 1.43 0.30 6.88
Age 1.02 0.92 1.15
Ethnicity 0.27 0.05 1.58
Calories from Fat 0.97 0.83 1.13
Screen Time 0.66 0.23 1.89
Fruit and Vegetable Intake 1.43 0.87 2.34
Network Variables 0.94 (2) 0.63 0.03
Network Nominations 1.09 0.90 1.31
Perceived Influence on PA 1.03 0.69 1.55
Screen Time (≤2 hours screen time/day)b 9.86 (7) 0.20 0.32
Control Variables 4.63 (6) 0.59 0.16
Sex 0.41 0.07 2.33
Age 1.08 0.94 1.24
Ethnicity 0.29 0.03 2.42
MVPA Time 1.07 0.11 10.28
Calories from Fat 0.84 0.68 1.05
Fruit and Vegetable Intake 1.23 0.73 2.08
Network Variables 4.05 (2) 0.05 0.13
Network Nominations 1.29* 1.00 1.65
Perceived Influence on PA 0.70 0.40 1.21
Calories from Fat (20-35 % of calories/day)c 9.97 (7) 0.19 0.32
Control Variables 5.92 (5) 0.31 0.20
Sex 0.58 0.10 3.45
Age 1.14* 1.00 1.30
Ethnicity
MVPA Time 0.33 0.05 2.27
Screen Time 0.55 0.16 1.91
Fruit and Vegetable Intake 1.24 0.90 1.70
Network Variables 4.05 (2) 0.13 0.12
Network Nominations 1.22 0.97 1.52
Perceived Influence on Eating 1.30 0.81 2.09
Fruit and Vegetable Intake 5.90 (8) 0.66 0.20
Control Variables 4.89(6) 0.56 0.17
Sex 0.97 0.20 4.75
Age 0.93 0.82 1.05
Ethnicity 0.36 0.04 3.01
MVPA Time 2.15 0.41 11.31
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family and high school friends in the past week compared
to students from Hawaii. While we did not ask participants
to distinguish between seeing nominees face-to-face or via
technology (e.g., Skype, Facetime), emerging technology
may help young adults remain connected to networks at
home [41]. However, our finding that in general partici-
pants reported seeing significant others most often and
high school friends least often suggests shifts are occurring
in college students’ social networks that may have import-
ant implications for behavior change.
While students from Hawaii perceived significant others
as being most influential on their eating behaviors, family
was a close second, and college and high school friends
were seen as having similar levels of influence. In contrast,
students not originally from Hawaii perceived significant
others as more influential than any of the other networks,
with a mean perceived influence that was statistically higher
than that of students from Hawaii. Although students who
were not from Hawaii reported not seeing family often,
family still remained the second highest group in perceived
influence, with high school friends perceived as having the
lowest level of influence of any network. The literature on
adolescence and peer support stresses the influence of
school friends [5, 24]; however, once individuals enter col-
lege the combination of distance from high school friends
and the emergence of relationships with a significant other
may counteract the influence of friends from earlier points
in life. Friends formed in college were an area of influence
in this study, but overall family remained more influential
than friends. These findings reinforce the need for interven-
tions aimed at improving the diet and physical activity be-
haviors of parents as their influence can last well into their
children’s adult lives [7, 42]. Similar patterns of perceived
influence were seen with physical activity, but participants
reported network members having a higher influence over-
all on diet than on physical activity. The social context of
many eating occasions [43] may partially explain this
difference.
One often cited feature of social networks is homophily,
or the tendency for individuals to affiliate with others who
are like themselves [31]. In our study, significant others
was the only network where participants rated most mem-
bers as having similar levels of behavior. College friends
were perceived to have better physical activity behaviors,
which was significantly associated with higher perceived
influence. This finding suggests that while physical activity
behaviors among college friends may not exhibit a strong
tendency toward homophily, they do provide a potential
area for intervention. Strategies based on diffusion of in-
novations theory and aimed at spreading physical activity
behavior change through a network of college friends may
be effective, as it appears these networks include “innova-
tors” of this behavior [44–46]. However, perceptions of in-
fluence were lower for physical activity, compared to diet,
suggesting more research is needed in this area to under-
stand social influences.
While it was not significant for every network, a gradi-
ent was seen in influence with the highest influence asso-
ciated with nominees perceived as having better
behaviors. This gradient was seen across networks for
both behaviors. The only network where this did not
occur was with significant others. For both diet and phys-
ical activity, significant others who were perceived as hav-
ing the same level of behavior were perceived as the most
influential. This association was significant for dietary be-
haviors suggesting the need to build interventions for
young adults that include significant others, especially
when the interventions are aimed at diet. This strategy is
supported by previous research, which found associations
between increased fruit and vegetable intake and physical
activity among college students whose significant other
had positive healthy attitudes [16, 33].
Using logistic regression models, we found those stu-
dents who made more nominations, across all networks,
were more likely to meet screen time recommendations.
Reducing screen time, independent of increasing phys-
ical activity levels, has proven to be important in redu-
cing obesity and chronic disease [47]. Our finding
suggests one avenue to reduce college students’ screen
time may be helping them build social connections. No
Table 5 Odds ratios for college students having healthier diet and physical activity behaviors (n = 40) (Continued)
Screen Time 0.97 0.33 2.82
Calories from Fat 1.02 0.88 1.19
Network Variables 1.01(2) 0.60 0.03
Network Nominations 0.95 0.77 1.16
Perceived Influence on Eating 0.78 0.47 1.29
aSex (Male = ref), Age, ethnicity (Asian Americans = ref), percentage of daily calories from fat, computer and TV time (hours/day), total network nominations, mean
influence of networks on physical activity
bSex (Male = ref), Age, ethnicity (Asian Americans = ref), percentage of daily calories from fat, moderate-to-vigorous physical activity (hours/day), total network
nominations, mean influence of networks on eating
cSex (Male = ref), Age, computer and TV time (hours/day), moderate-to-vigorous physical activity (hours/day), total network nominations, mean influence of networks
on eating
dNagelkerke R2, two-tailed tests for significance
*p ≤ .05
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studies were found examining the role of social networks
and reduced screen time or sedentary time, suggesting
the need for additional research in this area.
The study’s sample size was small, data were cross-
sectional in nature, and data collection occurred only in
Hawaii. These limitations reduce the generalizability of our
findings and potentially contributed to the lack of associa-
tions seen in our logistic regression models. We also
assessed perceived versus actual behaviors of nominees. Fu-
ture work should measure both to clarify the relationship
between the behaviors of those in an individual’s network
and their influence.
Participants in this study had a mean age of 25.4, mak-
ing some older than most undergraduates; however, reli-
ance on data from traditional 4-year college students to
describe the college experience has been criticized [48].
In addition, the number of participants who came from
outside of Hawaii allowed us to examine differences in
networks and network influence among those who re-
main close to home for college compared to those who
move away. Despite its limitations, this study provides
unique and important insight into the networks of
young adults and avenues to pursue with future studies.
Conclusions
This study provides an initial look at social networks
and their influence on the diet and physical activity be-
haviors of college students. Study results indicate these
networks may still be grounded in family, but are also
shifting to incorporate college friends and significant
others. Distance from home, the type of behavior, and
perceptions of nominees’ behaviors all impact how influ-
ential network groups are on college student’s personal
diet and physical activity behaviors. Interventions need
to account for network structures and perceptions of in-
fluence in order to effectively impact college students’
diet and physical activity behaviors. In addition, contin-
ued examination of social networks and their influences
on diet and physical activity behaviors is needed.
Abbreviations
M, Mean; MVPA, Moderate-to-vigorous physical activity; N/n, Number; SD,
Standard deviation; TV, Television; y, Years.
Acknowledgements
We would like to acknowledge the participants for their contributions. We would
also like to acknowledge the help of Yannica Martinez who assisted in data
collection.
Funding
This work was supported by a post-doctoral fellowship grant from the National
Cancer Institute [R25 CA 90956].
Availability of data and materials
The first author can be contacted with requests for access to the data
presented in this manuscript.
Authors’ contributions
All authors contributed to the design of the study (BEH, EOB, CN) or
interpretation of results (BEH, MF, EOB, CN). BEH collected the data, performed
analyses, and wrote the manuscript. MF, EOB, and CRN provided input on data
collection and analysis as well as critically evaluated and helped with writing
the manuscript. All authors have approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Consent for publication
Not applicable.
Ethics and consent to participate
All recruitment protocols and materials were approved by the University of
Hawaii Manoa Internal Review Board. All participants provided written
informed consent.
Author details
1Social and Behavioral Sciences Division, School of Public Health, University
of Memphis, Memphis, TN 38152, USA. 2Department of Epidemiology and
Biostatistics, Arnold School of Public Health, University of South Carolina,
Columbia, SC 29208, USA. 3Cancer Prevention and Control Program,
University of Hawaii Cancer Center, Honolulu, HI 96813, USA. 4Office of
Public Health Studies, University of Hawaii, Honolulu, HI 96822, USA.
Received: 12 November 2015 Accepted: 27 May 2016
References
1. Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of childhood and adult
obesity in the United States, 2011–2012. JAMA. 2014;311:806–14.
2. Centers for Disease Control and Prevention. Trends in prevalence of obesity,
dietary behaviors, and weight control practices: National YRBS: 1991–2013.
2014. http://www.cdc.gov/healthyyouth/yrbs/pdf/trends/us_obesity_trend_
yrbs.pdf. Accessed 01 Oct 2014.
3. Centers for Disease Control and Prevention. Behavioral Risk Factor
Surveillance System: Prevalence and trends data - Nationwide - Overweight
and obesity (BMI). 2012. http://nccd.cdc.gov/BRFSSPrevalence/rdPage.
aspx?rdReport=DPH_BRFSS.
ExploreByTopic&islClass=CLASS14&islTopic=Topic09&islYear=2014&go=GO.
Accessed 16 October 2014.
4. Christakis NA, Fowler JH. The spread of obesity in a large social network
over 32 years. N Eng J Med. 2007;357:370–9.
5. Ali MM, Amialchuk A, Heiland FW. Weight-Related Behavior among
adolescents: The role of peer effects. PLoS ONE. 2011;6(6):e21179. doi:10.
1371/ journal.pone.0021179.
6. National Center for Education Statistics. Table 302.60: Percentage of 18- to 24-
year olds enrolled in degree-granting institutions, by level of institution and
sex and race/ethnicity of student: 1967 through 2012. 2013. http://nces.ed.gov/
programs/digest/d13/tables/dt13_302.60.asp. Accessed 16 October 2014.
7. Larson N, Fulkerson J, Story M, Neumark-Sztainer D. Shared meals among
young adults are associated with better diet quality and predicted by family
meal patterns during adolescence. Public Health Nutr. 2012;16:883–93.
8. Laska MN, Pasch KE, Lust K, Story M, Ehlinger E. Latent class analysis of
lifestyle characteristics and health risk behaviors among college youth. Prev
Sci. 2009;10:376–86.
9. Nelson MC, Story M, Larson NI, Neumark-Sztainer D, Lytle LA. Emerging
adulthood and college-aged youth: An overlooked age for weight-related
behavior change. Obesity. 2008;16:2205–11.
10. Scharf M, Shulman S, Avigad-Spitz L. Sibling relationships in emerging
adulthood and in adolescence. J Adolesc Res. 2005;20:64–90.
11. Nelson MC, Larson NI, Barr-Anderson D, Neumark-Sztainer D, Story M.
Disparities in dietary intake, meal patterning, and home food environments
among young adult nonstudents and 2- and 4-year college students. Am J
Public Health. 2009;99:1216–9.
12. Ferrara CM. The college experience: Physical activity, nutrition, and
implications for intervention and future research. J Exerc Physiol Online.
2009;12:23–35.
13. de la Haye K, Robbins G, Mohr P, Wilson C. Obesity-related behaviors in
adolescent friendship networks. Soc Networks. 2010;32:161–7.
Harmon et al. BMC Public Health  (2016) 16:473 Page 9 of 10
14. Daw J, Margolis R, Verdery AM. Siblings, friends, course-mates, club-mates:
how adolescent health behavior homophily varies by race, class, gender,
and health status. Soc Sci Med. 2015;125:32–9.
15. Pugliese JA, Okun MA. Social control and strenuous exercise among late
adolescent college students: Parents versus peers as influence agents. J
Adolesc. 2014;37:543–54.
16. Larson N, Laska MN, Story M, Neumark-Sztainer D. Predictors of fruit and
vegetable intake in young adulthood. J Acad Nutr Diet. 2012;112:1216–22.
17. Pelletier JE, Graham DJ, Laska MN. Social norms and dietary behaviors
among young adults. Am J Health Behav. 2014;38:144–52.
18. Rimal RN, Real K. How Behaviors are influenced by perceived norms: A test of
the theory of normative social behavior. Communic Res. 2005;32:389–414.
19. Lally P, Bartle N, Wardle J. Social norms and diet in adolescents. Appetite.
2011;57:623–7.
20. Perkins JM, Perkins HW, Craig DW. Misperceptions of peer norms as a risk
factor for sugar-sweetened beverage consumption among secondary
school students. J Am Diet Assoc. 2010;110:1916–21.
21. Prinstein MJ, Wang SS. False consensus and adolescent peer contagion:
Examining discrepancies between perceptions and actual reported levels of
friends’ deviant and health risk behaviors. J Abnorm Child Psychol. 2005;33:
293–306.
22. Valente TW, Fujimoto K, Chou C, Spruijt-Metz D. Adolescent affiliations and
adiposity: A social network analysis of friendships and obesity. J Adolesc
Health. 2009;45:202–4.
23. Wouters EJ, Larsen JK, Kremers SP, Dagnelie PC, Geenen R. Peer influence
on snacking behavior in adolescence. Appetite. 2010;55:11–7.
24. Fitzgerald A, Fitzgerald N, Aherne C. Do peers matter? A review of peer
and/or friends’ influence on physical activity among American adolescents.
J Adolesc. 2012;35:941–58.
25. Bruening M, Eisenberg M, MacLehose R, Nanney MS, Story M, Neumark-
Sztainer D. Relationship between adolescents’ and their friends’ eating
behaviors: Breakfast, fruit, vegetable, whole-grain, and dairy intake. J Acad
Nutr Diet. 2012;112:1608–13.
26. National Cancer Institute: Cancer Control and Population Sciences. Fruit and
vegetable screeners: Scoring the all-day screener. 2013. http://riskfactor.cancer.
gov/diet/screeners/fruitveg/scoring/allday.html. Accessed 3 April 2013.
27. National Cancer Institute: Cancer Control and Population Sciences. Percent
energy from fat screener: Scoring procedures. 2013. http://riskfactor.cancer.
gov/diet/screeners/fat/. Accessed 3 April 2013.
28. Nelson MC, Neumark-Sztainer D, Hannan PJ, Sirard JR, Story M. Longitudinal
and secular trends in physical activity and sedentary behavior during
adolescence. Pediatrics. 2006;118(6):e1627–1634.
29. Neumark-Stzainer D. Project EAT-II survey for young adults. 2003. http://
www.sphresearch.umn.edu/epi/project-eat/#EAT2. Accessed 2 August 2013
30. Utter J, Neumark-Sztainer D, Jeffery R, Story M. Couch potatoes or french
fries: are sedentary behaviors associated with body mass index, physical
activity, and dietary behaviors among adolescents? J Am Diet Assoc. 2003;
103:1298–305.
31. Valente TW. Social network and health. New York, New York: Oxford
University Press, Inc; 2010.
32. Larson N, Neumark-Sztainer D, Story M, Van Den Berg P, Hannan PJ.
Identifying correlates of young adults' weight behavior: Survey
development. Am J Health Behav. 2011;35:712–25.
33. Berge JM, MacLehose R, Eisenberg ME, Laska MN, Neumark-Stzainer D. How
significant is the ‘significant other’? Associations between significant others’
health behaviors and attitudes and young adults’ health outcomes. Int J
Behav Nutr Phys Act. 2012; doi:10.1186/1479-5868-9-35
34. United States Department of Health and Human Services: Office of Disease
Prevention and Health Promotion. Physical activity guidelines for Americans.
2008. www.health.gov/paguidelines/guidelines/. Accessed 22 March 2014.
35. Owen N, Sugiyama T, Eakin EE, Gardiner PA, Tremblay MS, Sallis JF. Adults’
sedentary behavior determinants and interventions. Am J Prev Med. 2011;
41:189–96.
36. U.S. Department of Agriculture and U.S. Department of Health and Human
Services. 2010 Dietary Guidelines for Americans. 2010. http://www.cnpp.
usda.gov/sites/default/files/dietary_guidelines_for_americans/PolicyDoc.pdf.
Accessed 20 September 2014
37. United States Department of Agriculture. ChooseMyPlate.gov - Food
groups. 2014. http://www.choosemyplate.gov/food-groups/. Accessed 23
May 2014.
38. Rasmussen M, Krølner R, Klepp K, Lytle L, Brug J, Bere E, et al. Determinants
of fruit and vegetable consumption among children and adolescents: a
review of the literature. Part I: quantitative studies. Int J Behav Nutr Phys
Act. 2006; doi:10.1186/1479-5868-3-22
39. Jago R, Baranowski T, Baranowski J, Thompson D, Greaves K. BMI from 3–6 y
of age is predicted by TV viewing and physical activity, not diet. Int J Obes.
2005;29:557–64.
40. National Center for Education Statistics. Projections of education statistics to
2020. 2011. http://nces.ed.gov/programs/projections/projections2020/sec5b.
asp. Accessed 17 October 2014.
41. Jones S. Internet goes to college: How students are living in the future with
today's technology. Darby, PA: Diane Publishing; 2008.
42. Pederson S, Gronhoj A, Thogerson J. Following family or friends. Social
norms in adolescent healthy eating. Appetite. 2015;86:54–60.
43. Herman CP. The social facilitation of eating. A review. Appetite. 2015;86:61–73.
44. Centola D. An experimental study of homophily in the adoption of health
behavior. Science. 2011;334:1269–72.
45. Centola D. The spread of behavior in an online social network experiment.
Science. 2010;329:1194–7.
46. Aral S, Muchnik L, Sundararajan A. Distinguishing influence-based contagion from
homophily-driven diffusion in dynamic networks. Proc Natl Acad Sci U S A. 2009;
106(51):21544–1549.
47. Tremblay MS, Colley RC, Saunders TJ, Healy GN, Owen N. Physiological and
health implications of a sedentary lifestyle. Appl Physiol Nutr Metab. 2010;
35:725–40.
48. Arnett JJ. College students as emerging adults: The developmental
implications of the college context. Emerg Adulthood. 2015; doi:10.1177/
2167696815587422
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Harmon et al. BMC Public Health  (2016) 16:473 Page 10 of 10
